Malaria is a disease responsible for morbidity and mortality in Sub-Saharan Africa. The primary mode of transmission is through the bite of an infected female Anopheles mosquito. There is transfusion transmitted malaria following blood transfusion in medical facilities. Specific objectives: This study was designed to determine the prevalence of malaria parasite among voluntary blood donors and to evaluate the performance characteristics of Quantitative buffy coat and Rapid diagnostic technique using CareStart TM malaria cassette from AccessBio manufacture were compared. Microscopy was used as the gold standard. Design: Cross sectional descriptive study. Subjects: Voluntary blood donors. Results: A total of 155 blood donors were recruited in this study and blood samples were screened for malaria parasites. The prevalence of malaria parasite using microscopy, rapid diagnostic test and quantitative buffy coat was 5/155 (3.2%), 8/155 (5.2 %) and 6/155 (3.9 %). The sensitivity of rapid diagnostic test and quantitative buffy coat was 80% and 100% while the specificity was 99% and 97%. The positive predictive values for rapid diagnostic test and quantitative buffy coat were 50 % and 83% while the negative predictive values were 99% and 100 %. Conclusion: This study concluded that some blood donors have malaria infection since prevalence of malaria parasite in blood donors was 3.2 %. Quantitative buffy coat technique was more sensitive and with higher specificity. Recommendations: This study recommends that blood and its products for transfusion should be screened for malaria parasites. The quantitative buffy coat technique should be used for malaria diagnosis.
INTRODUCTION
Malaria is a devastating mosquito borne illness that is predominantly prevalent in the tropical and subtropical regions of the world. Malaria is mainly transmitted through the bite of an infected female Anopheles mosquito. Transmission can also occur through transfusion of infected blood and its products. Epidemiological studies in malaria-endemic areas have reported a prevalence of malaria among potential blood donors to range between 1% and > 50% (1) . The risk of Plasmodium transmission through blood transfusion is accounted for by the persistence of malaria parasites in the blood. It has been estimated that nearly half of the world's population is at risk of contracting malaria with Africa being the most malaria risky area (2) . Malaria is one of the world's deadliest diseases affecting people particularly in tropical and sub-tropical regions of the world with 300 to 500 million cases and 2 to 3 million deaths per year (3). Kenya being an endemic region, transfusion transmitted malaria may result with relatively higher mortality, particularly among the vulnerable sections of the society like pregnant women, infants, splenectomized and immune compromised patients as a result of tardy diagnosis and treatment (4) . A recent study demonstrated a relatively high likelihood of transfusion transmitted malaria in sub-Saharan African countries, illustrated by a median prevalence of malaria and determined by the evaluation of thick smears of 10.2% (range 0.7% in Kenya to 55% in Nigeria) in donor blood samples (5) . Blood and its products for transfusion are not frequently screened for malaria parasites thus there is need for effective screening tool for transfusion transmitted malaria.
METHODS
This was a descriptive cross sectional study. An informed written, and voluntary consent was obtained from blood donors before collection of samples for screening. After the participants had given their written consent a malaria questionnaire was administered to collect the required information. Following completion of the questionnaire, blood samples were collected and processed. Specifically, a two milliliters blood sample was collected from each donor through the cubital vein. This sample was then transferred into a 5ml EDTA tube. The screening tests were conducted by the principal investigator and confirmed by an assistant registered medical laboratory technologist. Microscopy was used as the gold standard.
Test methods
Microscopic technique: Thick peripheral blood smears were prepared from each donor on microscope slides and stained using the Giemsa method. The smears were examined under oil immersion objective using ordinary microscope for the presence or absence of parasites. Quantitative buffy coat technique: A tube was filled with 50 microliters of blood from the donor. A stopper and float were placed at the end of the tube and the tube was then centrifuged using a microhaematocrit centrifuge at 12,000 rpm for 5 minutes. The centrifuged tube was placed in a tube holder and examined using × 60 objective of a fluorescent microscope. Results were reported in terms of presence or absence of parasites.
Rapid diagnostic technique:
This technique was performed using Carestart TM malaria cassettes from AccessBio. Two milliliters of donor's blood were collected in a 5ml lavender tube containing EDTA anticoagulant. Five microliters of each blood sample was aspirated using a pipette which was then added on the sample well labelled S on the malaria cassette. Two drops of buffer solution were then added on the buffer well labelled A. Test results were read after 20 minutes. Data analysis: Data collected was analyzed using Kappa statistic to determine if there was a level of agreement between quantitative buffy coat and rapid diagnostic techniques against microscopy.
RESULTS
Prevalence of malaria parasite among blood donors using malaria screening techniques. The prevalence of malaria parasite among blood donors was determined using rapid diagnostic technique and quantitative buffy coat and they were compared against microscopy. Microscopy, Rapid 
DISCUSSION
The transmission of malaria infection through blood transfusion is one of the oldest recorded incidents of transfusion transmitted infections in transfusion facilities due to lack of screening. Malaria transmissions associated with blood transfusion in malaria prone zones has been on the rise. This study has confirmed that blood donors that are seen at Kenyatta National Hospital have a prevalence of 3.2%. Based on observations from malaria screening questionnaire directed to asymptomatology of blood donors; this study has showed that voluntary blood donors contribute to the risk of transfusion transmitted malaria in low and high prevalence zones. While Nairobi is classified as low malaria endemic zone transmission of malaria through blood transfusion is still present. According to a study by Kitchen AD, Chiodini PL, and Tayou T.C, et al., (6, 7) which showed that transmission of malaria infection by blood transfusion is a possible cause of malaria infections among blood donors and it agrees with this study. Other similar studies carried out including a study carried out in Abakaliki Metropolis, Epidi et a.,l (8) obtained a prevalence of 40.9% among blood donors which was high contrary to this study. The difference in those studies and this study could have been caused by differences in sample size used, endemicity, period during which the data was collected and the technique used for diagnosis. A lower prevalence of 1% was reported in Ethiopia among blood donors by Sarr A,et al (9) .The prevalence reported in this study was comparable to other studies that were done in Ghana (10%) Owusu-Ofori,A,Gadzo D,Bates I (10) and Yaounde 6.5%) Noubouossie ,D,Tagny CT,SameEkobo AMbanya D. (11) . In this study, the prevalence of malaria infection among blood donors was found to be 3.2% by microscopy, quantitative buffy coat 3.9 % while the rapid diagnostic test gave a prevalence of 5.2 %. quantitative buffy coat technique results compared well with microscopy because it picked all positives picked by the gold standard. Rapid diagnostic test yielded higher prevalence values above the gold standard because it picked more false positive values than microscopy. rapid diagnostic test was found to detect more false positives than quantitative buffy coat and microscopy. This means that rapid diagnostic test is more prone to false positives than the gold standard. This could have been attributed by confounders such drug resistance, persistence of antigens due to sequestration, incomplete malaria treatment, cross reaction with autoantibodies such as rheumatoid factor and presence of histidine rich protein 2 antigen of plasmodium parasite in the blood of the donor gene deletion or mutation of Histidine Rich Protein-2 as postulated by Wellems et al., (12) and this agreed with a study that was done (13 
